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Résumé en
anglais
The rapid and specific detection of therapeutically important ligands in complex
mixtures, that may bind to membrane proteins, remains challenging for many
research laboratories and pharmaceutical industries. Through its use in the
development of screening assays, mass spectrometry (MS) is currently experiencing
a period of tremendous expansion. In the study presented here, we took advantage of
the remarkable stability properties of a bacterial membrane protein, the KcsA K+
channel, produced in E. coli and purified as a tetrameric protein in the presence of a
detergent. This membrane protein can subserve as a molecular template to display
the pore-forming region of human K+ channels, which are considered as targets in
the search for inhibitory ligands. The engineered chimeric proteins were linked to
metal-bound magnetic beads, for the screening of complex peptide mixtures, such as
that of scorpion venoms. The affinity-captured scorpion toxins were eluted prior to
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-
TOFMS), and to nano-electrospray ionization tandem mass QqTOF mass
spectrometry (MS/MS) analysis. The de novo sequence of the toxins was deduced by
combining the MS/MS fragmentation of the reduced form (up to the 33 first
residues) and the trypsin digest peptides of the native toxins. This affinity-capture
screening assay led to the isolation and characterization of potent and specific
ligands of the human K+ channel, Kv1.3. The affinity-capture procedure is fast and
reproducible. When linked to magnetic beads, the chimeric membrane protein can
be re-used several times without losing any of its selectivity or specificity. This assay
also benefits from the fact that it requires minimal amounts of animal venoms or
complex mixtures, which can be expensive or difficult to procure.
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